8o                   The  Treatment of Steel

not require to be tempered after being made hard,
the heat should be carefully regulated at first, as the
most useful hardness is produced by that degree of heat
which is just sufficient to effect the purpose; for it is quite
reasonable to suppose that the hardness of steel depends
upon the crystallization, and the intimate combination of
its carbon; therefore, the heat which effects this must Tbe
the best.                                                                                                I

As there are a number of tools used in the turnery which                 I

cannot be ground upon the grinding stone, owing to their                 J

peculiar shapes, it becomes necessary then, while the steel   is                 I

in its soft state, to lit these kinds of tools up with the file,  or                 |

to form them in the lathe, or some other machine; conse-                 I

quently these kinds of tools cannot be hardened with the skin                 <

upon them.    But, as there is greater liability of brightened                 |

steel breaking in hardening than that which is not brightened,                 I

and as some kinds of tools cannot be ground after they are                 ij

hardened, it becomes an object of importance that they
should stand well. Therefore, extra precautions must be                  \

used when hardening these kinds of tools; for, were  their                  |

cutting edges to chip through being a little too hard, or rub                  I

off through being a little too soft, they will be practically                  I

useless for the purpose they are intended for, until they have                  I

been softened and fitted up again, and subsequently hardened...                  *

In some instances the tools would be wholly useless; this                 |

would be the case with screw taps, and some kinds of
reamers, broaches, etc., for their original sizes would be lost.
It must be obvious, then, that if extra care is required with
some kinds of tools, it must be with those kinds which talce
a great amount of labor and time to make them; also with
those kinds which cannot be repaired.